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By J. G. 0. TEFPER, F.L.S., &c., 
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I.— Primary Truths to be kept in Mind. 

If one desires to arrive at an .approximately correct view of natural pro- 
blems one has to keep in mind certain primary laws or truths. Some of the 
more important are the following : — 

1. The unity of nature ; that is, that the same laws prevail throughout, 
and that similar causes produced the same effects in the past as are observed 
now, and will do so in future. 

2. That one of the principal attributes of matter is its inertia, i.e,^ that it 
neither can put itself into motion nor arrest itself when in motion. 

3. That all natural phenomena are referable to matter and motion (sub- 
stance and force or energy) . 

4. That nothing whatever is known of matter in the abstract (or absolute), 
no one having ever observed the molecules or atoms when isolated ; all we 
know being aggregates or masses, of which even the minutest fragments 
involve considerable numbers. From the invariable behaviour of those 
atomic or molecular aggregates, paragraphs 1 and 3 being deduced, it follows 
necessarily that, as these exhibit inertia, the atoms or molecules must like- 
wrise possess the same quality. 

.5. Matter in motion only exhibits energy or force. According to rate of 
motion, its direction, intensity, simplicity, or complexity, the energy mani- 
fested differs widely in character, which becomes manifest to the observer 
through his sensory organs, their perceptivity being limited by the range of 
vibrations they are fitted for, and by their acquired or natural sensitiveness. 

6. The so-called forces — gravity, light, heat, magnetism, electricity — are 
only forms of motions (vibrations), and nothing substantial. To the same 
category belongs life, or vital energy, under whose sway otherwise inert 
material molecules exhibit peculiar phenomena (when combined as proto- 
plasm), which are not produced otherwise. Neither gravity nor life have as 
yet been brought under the control of man, 

7. The sensory organs of man only respond to very small fractions of 
possible vibratory motions even when most highly developed, record much 
less when little trained or when undeveloped beyond the needs of his imme- 
diate necessities. Therefore, all individual judgment about the effect of any 
motion, force, or energy engendered is apt to be erroneous and at fault. 
Absolute truth or certainty in all or any given direction could only be 
attained by a being whose senses were atuned for correct impressions by 
all possible vibrations, and whose experience and knowledge were so 
comprehensive as to correlate them correctly, and therefore foresee all 
ultimate effects of changes effected by itselt or by othere. To such ft 
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being everything conceivable would be possible. AH possibility of doing 
v?rong would be excluded — that is, of producing evil or harmful results for 
itself or nature at large, either directly or indirectly, and the results of ita 
actions would be always as desired, and not, as in the case of man, turn out 
different through oversight of some factors. In this connection it must also 
be remembered that the high development of any one faculty or branch of 
knowledge does not and cannot compensate in judgment for the neglect of 
others, as all interact, and the deficiency of one must render the deductions 
from the others alone faulty. To this refer the truisms that " a little (viz., 
defective) knowledge is dangerous," and " angels fear to tread (hesitate) 
where fools rush in "—to perish. 

8. All terrestrial life is the effect of solar energy, and of the stores of 
such laid up during past ages under well-known unalterable laws. Wherever 
these operate without undue interference by other agents or forces, fertility 
rules and progress ensues. This is generally understood when the expression 
" balance of nature ** is used. When this is disturbed by man — consciously 
or unconsciously — or other forces, sterility or deterioration of fertility 
results, and the beneficent action of the sun's forces is suspended until 
favourable conditions are again slowly established. 

9. Though mineral matter and solar energy are practically unlimited, tlie 
saved and preserved stock of the latter, laid up in the soil ready for the use 
of the higher forms of life, is. more or less limited in most parts of the 
habitable part of the earth, and therefore exhaustible in periods proportionate 
to its quantity and the methods of removal employed, unless replenished in 
accordance with nature's methods. The knowledge or comprehension of 
these methods is by no means general. 

In conclusion of these introductory remarks, the points to be borne in 
mind while studying any natural problem are briefly these :-^ 

1. Unity of nature. 

2. Matter and motion the base of all phenomena of nature. 

3. Inertia of matter. 

4. Absolute matter not known or recognisable. 

5. Matter in motion alone exhibits energy or force. 

6. Life, as a form of motion, beyond the ken or control of man. 

7. Imperfect and limited range of man's sensory organs, consequently 
fallibility of judgment (hence his actions are right or wrong in proportion 
to his range of understanding). 

8. All life the result of solar energy (I do not say the " origin " of life) as 
applied according to certain laws. 

9. Matter fit to support higher life is limited and exhaustible. 

IL—What are Trees? 

Let us now enter into the consideration of the above question, in order to 
find out what their role in nature is. 

If we propound the question to the " masses," or even a large proportion 
of the "classes," we may get for answers "raw timber," " uncut firewood," 
" dispensers of shade or shelter," " ornaments for gardens and parks," &c., 
&c. To the thinker, however, who is used to look beyond the surface, who 
devotes his life to the acquisition of understanding the modes and where- 
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fores of existcDce, tl ere is another definition, truer, though perhaps less 
appannt. It is this : Trees, in respect of life, are the principal mediators 
between sun and earth, inasmuch as they are the chief and most perfect 
savers of solar energy while living. They rank among the greatest marvels 
of ornjanic nature while alive, and as long as they live and grow, as in ihat 
state ihey exhibit the most astounding display of mechanical forces. Every 
large tree raises, distributes, and causes to descend again hundreds of gal- 
lons of water daily ; every drop collected by its roots, combined with the 
mineral matters forming part of its nutriment, and a portion transformed 
into sap by the light of the sun, returned again to the tiniest rootlets for their 
sustenance and further development. Hidden under an apparently inactive 
surface, the unthinking perceive not that the simplicity and effectiveness of 
that action far transcends any human invention of similar purport or inten- 
tion, viewing it as they do some crude manufactured article. In the larger 
species the durability of this living machine also exceeds everything ever 
constructed by man. 

Trees are the " elect," the aristocrats of the vegetable world, and what 
man is in the animal kingdom. They are the most noble and the most effec- 
tive by far of the links of life between sun and earth, mineral and man. 
Without abundance of them, notably when gathered in large communities 
(forests), most, if not all the countries of the earth must finally sink back 
into the state of more or less sterile deserts, as through their action during 
previous ages they first became fit abodes for man and his civilisations. The 
crowds of the humbler vegetation are merely pioneers or aiding dependents, 
just as the great majority of an army (the private soldiers) act as pioneers 
and aids to the staff of officers, and are powerless, except for evil, without 
their controlling forethought and direction. The idea that the sun supports 
human life by light and heat alone is wholly erroneous; the imparting to the 
soil the capacity of bearing fruit for his sustenance by means of the roots of 
trees and other woody plants is by far the more important, as by the loss of 
this capacity a country, Qi part of such, or even the whole earth, must be- 
come uninhabitable long before the supply of light and heat may fail. 

When speaking of trees, not only the tall forms, the sbade-dispensing, 
ornamental, or fruit-yielding are meant, but all more or less solid, deep- 
rooted, perennial ones, usually called shrubs. Strictly speaking, trees are 
single-stemmed — shrubs several-stemmed woody plants ; but as the former 
can be turned into shrubs by stunting the main trunk, and shrubs into trees 
by permitting only one of the branches to grow, the difference is only for- 
mal. In both there is a part whence growth proceeds in opposite directions, 
and forms the base. This in our " MalleeS " is very short, irregular in form, 
and wholly subterranean. Eepresenting the trunk, although popularly 
known as " root," it develops short branches above, and very long ones — the 
real roots — below. The latter exist in two sets, viz., one horizontal near the 
surface, the other more or less perpendicular and descending to great depths, 
in fact to the level of perpetual coolness and water supply'. To this it is 
owing, that these wonderful dwarf forests can flourish in many large areas, 
where no others could possibly establish or maintain themselves under 
existing circumstances (viz., climate, and nature of subsoil). The fertility 
of the " mallee " soil is wholly due to the woody plants growing thereon ; 
when once quite exhausted, no " science " will be able to re-establish it, as 
not even " mallee " roots will be able to pass through the depths of dried- 
out and heated porous subsoil. The popular contempt for " mallee scrub " 
is, therefore, undeserved, and due to want of thought (reflection) and 
prejudice. 
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III.^How Sun-force is conserved and stored as fertility. 

The life supporting solar energy is transmitted to the earth in the form of 
light and heat, and converted into organic substances by means of plants. 
As is well known, the green foliage absorbs carbonic acid from the atmos- 
phere during daylight, appropriating the carbon, and setting the oxygen 
free. Within the leaves, and other parts containing chlorophyll cells, the 
carbon is combined with the mineral substances and the water into " sap," 
which is analogous to animal " blood," and contains all substances necessary 
for the building up of the plants in solution. But while all green plants do 
this, all the woody forms do it at a high rate, in a form not easily destroyed 
or removed by wind or weather, and all the year round. They also protect the 
humbler members and their products from destruction or dispersion hy 
temporary excessive heat, wind, or floods. 

Their roots ramify through the otherwise dead subsoil; the successive decay 
of the external layers forms a. porous, cool wrapper around each, they thus 
form a network of filter-like channels, along which the water can descend and 
drain, and which also act as stores or reservoirs, where the soluble ingredients 
required for their food, and that of the humbler and more delicate members 
accumulates. When dead and decaying, their tissues change into carbonaceous 
mould or humus, representing plant-food in the'exact proportions desired for 
absorption ; that is, saved and stored solar energy. This appears to be the 
only means employed by nature in combination with low animal life to change 
gradually the dead mineral matter into the organised fertile soil necessary 
for abundant higher plant life, and yielding food for man and beast. When 
destroyed by burning — it matters not whether slowly by long-continued solar 
heat, or quickly by combustion — the solar vivifying energy saved and stored 
is wasted and dispersed, the organic soil reduced to dead mineral matter, and 
rendered sterile when the last carbonaceous particles have been withdrawn. 

But the above is not the only way in which trees act beneficially. The 
foliage produces shade ; that is, prevents a certain proportion of sunlight 
from reaching and heating the soil. It remains cooler than if not so shielded ; 
less carbon (mould) is burnt up, much less of the water evaporated, and, 
therefore, so much stored sun-force or fertility saved. Bare ground not 
within the influence of rivers or springs soon loses all fertility, and becomes 
stony. The fallen leaves, fruits, 'twigs, Ac, on the one hand, give shelter to 
worms and other low animal forms, which penetrate the ground, and carry 
with them to the subsoil the fertile compounds of the sunace ; and on the 
other, offer a formidable array of obstacles to the flow of the water yielded 
by the rain ; the latter finds, therefore, abundant time and facilities to soak 
into the soil. We may, therefore, safely affirm that trees and shrubs not 
only store sufficient water for their own use in the seasons of drought, but 
also for the humbler plants and animals, nay, by supporting numerous small 
springs materially contribute to the habitability of many countries of the 
earth. The idea that trees and plants — no matter what they be— exhaust 
the soil is totally erroneous and false. That which exhausts is the continued 
removal of plants as fodder, grain, &c., or by burning, also the desiccation 
(washing out) of the bare ground by the water passing over or through it, 
and the burning of it by the ravs of the sun. By dispersing the reflected 
light and heat rays in all directions by the leaves of trees and shrubs, the 
atmosphere above a wooded area is always cooler than over a bare or merely 
p:rass-gpown one, the degree of reduction depending upon the size of the 
area and the density of foliage. This subject is, however, too wide for any- 
thing but the mere mentioning thereof, 



Trees and their Bole in Nature. 6 

IV.— Various eflfects of denuding a country of Woody Plants. 

Now, let us also consider briefly some other effects of permanent woody 
vegetation. Whether it be in the form of stately forests, or of humble 
" scrub,*' the effects are the same, only differing in degree. If it be poor in 
aspect or little ornamental where man had not interfered, it is a sign that 
the conditions of existence were and are such that no better results had as 
yet become possible, or that the germs of a higher order had not yet found 
their way to those regions. 

In recent years numerous reports of disastrous floods find their way into 
all newspapers, as occurring in the old and the new w6rld, Australia not 
excepted. Why is it that these floods are now so destructive or even 
disastrous, while in the earlier periods of colonisation they were not so ? 
Meteorologists prove that then as now the same average of rain fell, 
abundant rainfalls alternatiug with deficient ones. How and why is it that 
the effect of floods and droughts is now so much more disastrous for plant 
and animal life, and often ruinous for man ? Let us question the past. 

The earlier settler found everywhere the country more or less well clothed 
with some kind of perennial (notably woody) vegetation, the soil loose and 
porous, the banks of watercourses thickly overgrown and lined with shrubs. 
When the rain or waterspout descended over hill or plain, the water found 
numberless obstacles on its road to the lower levels, and had to flow slowly. 
Hence a large proportion soaked into the sieve-like soil to be saved and 
stored as reserve supply. The remainder, reaching the bed of creek or river 
gradually, could also only advance slowly, because obstructed by the rank 
vegetation lining the banks. Here again opportunities were afforded for 
abundant soakage and loss of volume. When reaching the level ground, 
the limpid or but slightly muddy flood-waters arrived with small momentum, 
and so much reduced in mass, that they could do, little harm. The flow 
lasted also much longer than now, and much more drained, therefore, into 
the ground, enabling it to resist subsequent droughts much longer. 

Now the hills are more or less completely denuded of the despised " scrub," 
the ground hard and firm, the surface bare, or bearing a mere apology for 
grass the greater part of the year, the beds of watercourses devoid or nearly 
BO of all obstructions. The plains, unless very sandy, are worse ; the soU 
more or less impervious, either wholly or beyond the shallow scratching of 
the plough. Both deeply dried-out and strongly heated by week's and 
months of fierce sunshine, the very air in contact with it is aglow, and 
absorbs the last particles of moisture, killing the remnants of vegetation or 
the cultivated protegees of man. The rain or thunderstorm descends ; down 
it rushes unobstructed from the hillsides, carrying with it part of the still 
remaining fertile surface soil. Of the precious moisture, a very small pro- 
portion finds its way into the ground, and to very slight depths. The larger 
volume gets mud — (fertility) laden into creek and river. Eushing along the 
cleared unobstructed bed it gathers volume and momentum rapidly, and 
carries destruction instead of blessings to the low-lying level, where it 
becomes heaped up much faster, than it can escape. Here the mud is 
deposited, choking every crevice of the soil and making it impervious. 
Every hollow becomes a stagnant pool. Slowly evaporating, the water 
leaves all the salt it brought from the higher ground, and this accumulating 
in the course of years renders the soil gradually but inevitably more and 
more sterile without hope of redemption, except (where possible) by costly 
draina|;e works, 
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Thus we have ruined our country by denuding hills and plains of all trees 
and shrubs under the idea of improvinof pastures and fields, and have 
destroyed their fertility by overlooking the fact that trees and shrubs are 
not only in the world for firewood and timber, for shade, or ornament, at our 
convenience, but to create and maintain conditions permitting man to exist. 
It is a mistake to suppose that man can prosper or even maintain his 
existence with merely that limited range of vegetable and animal life 
administering directly to his or their wants. He, as a link in nature, 
although the most powerful for evil, is as dependent upon the sum of their 
united aid, as they are upon him for toleration to live — belief or unbelief 
notwithstanding. 

v.— Real and imaginary or artificial value of Trees. 

The excessive development of modes of thought derived from the trading 
habits of the people has originated the idea that everything must have some 
money value, and that everything that has no market price is valueless. 
Although perfectly true so far as manufactured articles, mechanical or 
automatic labour is concerned, the calculation becomes faulty or wholly- 
erroneous beyond these, notably when living men or objects are considered. 
The idea is due to mental shortsightedness, acquired by exclusive devotion 
to selfish acquisition of the means of living or of riches, which leaves neither 
leisure nor inclination or power for anything beyond. 

In a recent law case expert valuators, lawyers, and judges, agreed in 
declaring the woods of some beautiful hillsides as next to valueless, because 
the selling-price as timber or firewood would not repay the cost of clearing 
and carting away. From their standpoint they were undoubtedly right, and 
I am afraid it is also that from which the large majority of the people judge 
our singular Australian woods and heaths. But is that standpoint the right 
one? Did it ever strike ^ny of the learned and unlearned, who adopt it, 
that that which may be valueless in an auction mart as a dead object may be 
of priceless value while alive ? Do we, for example, value persons at the 
market price of their dead bodies ? As absurd as this artificial valuation is 
in the case of living men, so inadmissible (because false) is it in the case of 
living trees and plants. Upon the unappreciated real value, however — as 
outlined above — depends not only all luture prosperity, but the very 
existence of the people, and not upon the law and comparatively unimport- 
ant pecuniary returns. Dreaming of a glorious and mighty future, we 
destroy blindly its very possibility by overlooking the prime functions of 
living trees and shrubs. 

VI.— Mistakes about Land. 

The bulk of the land, clay and sand, cannot grow corn, nor is fertility a 
property of mineral matter, as many people appear to think ; nor will the 
Almighty pervert His appointed laws of nature to shield the ignorantly- 
transgressing from the effects of their deliberate actions. As little as the 
plea of "not having known" is accepted in a court of law, so little — or much 
less — is it available in the domain of nature. She aids those that work with 
her and finally crushes those that go against her. Man as a part of her 
may act as her steward within certain limits — never unpunished presume to 
be her " God !" " Why, without cutting down trees no cultivation is 
possible," it will be said. True, but the mistake is (1) in clearing all the land 
which promises ever so precarious a crop, and (2) that no grass will grow 
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where trees do, when some^ or the larger part would be perfectly legitimate. 
The writer has seen hundreds of square miles of mallee lands turned into 
hopeless desert for the sake of eking out a precarious living by the sale of 
firewood at 28. to 3s., or less, per ton, and enjoying a bonfire of the rest of 
the vegetation ; also, stately forests wholly destroyed by ringing or felling, 
or firing, " to make grass grow better," instead of only a portion, to let in 
more light. As a fact, the writer has always seen the most luxurious grass 
in the shelter and shade of more or less distantly-placed large trees, 
especially where moderate moisture prevailed, so as to permit the early 
decay of the debris, while much of the land graced by stately stringybark 
forests or mallee is wholly unfit for any pasture grasses or fodder, and after 
being wholly denuded will never grow pasture grasses or herbs. - 

It is also a mistake that all good land must be available for the growth of 
cereals, &c. For good and valuable timber good land is as necessary as for 
good crops of wheat, grass, or other choice products. Even in countries 
with such deep rich soils, moist and temperate climate, and extremely 
favourable constitution for continual cropping as central and eastern 
Europe, it is considered by those who have studied the whole question that 
one-third of the area should be kept under forest or heath vegetation ; for 
the drier parts of Australia one-half would not be too much. In that case 
the other half would be enabled to support a larger population with more 
varied ways of living by producing lar j;er and less variable crops than now 
or in the future can be counted upon — if rationally treated and cultivated. 

It should never have been forgotten, and now most strongly insisted on, 
that trees and shrubs are not interlopers and luxuries, but the only natural 
rejuvenators of the soil available for man when distributed over large 
areas, to save and store up the life-creating and retaining solar energy; 
that artificial manures besides being costly, cannot act advantageously in 
barren soil ; and that stable manures (good when rightly applied), represent 
only the less valuable portions of fertility returned to the soil, while the 
more precious one is being constantly removed ; also that cropping, grazing, 
fallowing and burning over (by fire or sun) sterilises the soil in dry climates, 
only in different ways and degrees of intensity, as much or more than 
cropping and depasturing. 

Lastly, it is. a grave mistake to suppose that all plants not useful as 
fodder or even hurtful to stock, should be eradicated. The fact is, that 
without their intermixture and shelter, the useful ones soon become extinct, 
and nothing but a howling waste is left. 

VII.— Suggestions How the Country should be Farmed. 

In view of the undeniable deterioration of pastures and fields since years, 
and the very doubtful prospects of any, except temporary or locally-limited, 
change in the future, the question arises — could this have been avoided ? 
Can anything be done to arrest the progress of the sterilisation of the 
country at large ? And how is agriculture to be conducted to restore, 
conserve, and augment the fertility, that is, the producing power of the 
land under Australian conditions ? The first two questions can be answered 
in the affirmative with certain qualifications, and answers to the third can be 
theoretically deduced from that which has been stated already, the practical 
carrying into effect of the implied reforms depending entirely upon the 
intelligence and willingness of the occupiers of the soil. 

If the first settlers had thoroughly understood the inter-relation of plants 
and fertility, provision could easily have been made to conserve a due pro- 



r t • • • . » , 

8 Trees cmd their Bole in Nature. 



portion of forest (and heath) land, and such devoted to tilling and pasture 
by ail intelligent and wisely determined Q-ovemment. By reserving large 
domains of wooded areas alternating with such alienated for cultivation, 
some easy and effective means would have been provided, not only for con- 
serving the fertility of the latter much longer through better (because more 
concentrated) culture, but also for again readily reforesting exhausted 
patches, and in their stead resume an equivalent of the forest land. A clause 
might also have been inserted in the Constitution, making it compulsory for 
owners of large estates to keep a certain proportion under wood. As, 
however, this was not understood, owing to faulty education, and woody 
vegetation mostly looked upon as so much useless lumber even by the 
intellectual leaders, wholesale and often wholly uncalled-for destruction was 
indulged in, nay, paid for as improvement. 

It must be borne in mind, that under our climatic conditions scarcely any 
but our own vegetation will (or perhaps, can) resist permanently the effects 
of our terrible droughts and still more destructive fires, by which (especially 
the latter) all foreign introductions are killed. Moreover, many plants 
need certain insects for cross -fertilisation so as to produce healthy seeds, and 
a set of birds, &c., to keep the insects in check. AH this existed in perfect 
adjustment, and might have been preserved by proper instruction of 
the people through school, pulpit, and papers, backed by the influence, 
example, and power of the State. Foreign introductions of woody plants, 
except a few highly objectionable ones, like the briar, only thrive as long as 
protected by man, being either unable to propagate freely, or unable to 
resist the extremes of the Australian climate. 

All this i)eing left out of consideration at the start, nothing was done to 
provide for the future ; the country has gradually drifted to the verge of be- 
coming a hopeless desert, like most parts of Palestine, Arabia, Persia, North 
Africa, and even Spain, with similar climates and soils like our own, which 
history proves to have been thickly wooded, &c., when supporting great 
nations and high civilisations. 

Can anything be done to avert this fate ? Yes ; if the people are willing 
to adopt the ways and methods of nature ; not otherwise, that is, ever per- 
sisting in the routine of the past until too late. The dissemination of cor- 
rect and precise instruction by all possible channels and means, through 
schools, from the pulpit and platform, and by the medium of public prints, 
is a sine qua non to create a public opinion in the right direction, and a first 
step. Then all wastefulness and needless or mischievous destruction of 
growing timber and " scrub '' by fire, cutting down, or ringing should be 
forbidden, rigidly prosecuted and punished, whether perpetrated by the un- 
educated and careless woodcutter or wealthy tenant of Crown lands. Then 
a law should be passed making it compulsory for every occupier of rural 
land above a certain moderate area to keep a part under wood, or if no wood 
be on the land to form and plant such. This being of vital importance to 
the country and the people at large, though in many cases, perhaps, against 
individual interests in the present groove of practice, it should be aided and 
encouraged by bonus, advance of money at low interest or none at all, the 
State holding a lien on such lands until the purpose and aim has been accom- 
plished and the obligations fulfilled. No large tree should be allowed to be 
cut unless by the sanction of the ranger, duly marked and registered, while 
younger trees should only be removed in thinning out. In thinly- wooded 
regions no aged living tree on roads and waysides should be cut at all unless 
replaced by a dozen young ones, to allow for premature death of most 
thereof. The large trees serve as most valuable centres from which to 
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extend wood culture, and without which it is often extremely difficult to 
establish forests or shrubberies. The preference should always be given to 
Australian species, because they are equal to the probable vicissitudes, 
especially eucalypts, always using a mixture of species, viz., such specially 
valuable or only fit as shelter plants or firewood, or simply ornamental, for 
one protects the other. For most dry parts of South Australia, Eucalyptus 
leucoxylon, white (or blue) gum is, peAaps, the hardiest for clay soils in 
low situations; next, the peppermint {E. odorata). Conifers are only suit- 
able where the subsoil contains much water, as in sandy areas or near 
swamps. For limestone subsoils the various kinds of " mallee " are unsur- 
passable. 

It may be said, and is sure to be forcibly advanced, that what is proposed 
will not pay. Most likely not under the present system of exhausting and 
plundering the soil, and waste of the products thereof ; but in reply, the 
question may be asked : Will it pay the people to convert the country into a 
howling desert, destitute of life ? And this is the goal our present system 
leads to. There is no practical diflfieulty in sketching the outlines of a 
system of agriculture, &c., in combination with proper wood culture, but the 
subject being so comprehensive, is reserved for some future time or an abler 
pen. 
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